In this paper we present results for educational achievement in the different economic regions of Latin America (Big countries: Mexico and Brazil; Southern Cone; Andean countries; Central America; and others) during the twentieth century. The variables we use to measure education are average years of education, literacy, average years in primary school, average years in secondary school, and average years in university. To attain a broader perspective on the relationship of education with human capital and with welfare and wellbeing we relate the educational measures to life expectancy and other human capital variables and GDP per capita. We then use regressions to examine the impact of race and ethnicity on education, and of education on economic growth and levels of GDP per capita.
INTRODUCTION
Historically, research into human capital shows a general consensus that its formation has been unequal among individuals and groups, within and across countries. This fact has had further consequences for patterns of economic performance. Education and human capital formation have had a large impact on economic growth through their impact on skills and the ability to innovate and diffuse innovation. The leading scholars on human capital formation (Becker,1964; Lucas, 2002; Barro, 2012) have considered this variable as an endogenous variable. Only when a certain level of GDP per capita was achieved could education develop further. Growth and higher incomes led to better education. But in developing countries the opposite causal relation may also be true, in which educational improvement is an exogenous variable that leads to further economic growth. An historical example of this second causal relation in Latin American countries was the spread of mass education during the "Estado Docente" years that fostered economic growth in the "Desarrollismo" period , Abad, 2016 .
In any case, the appropriateness of education systems depends on the structure of industries and on the economic structure in general. In agrarian societies and in societies where industries only developed the technologies of the first industrial revolution, education has played just a minor part in economic growth, having a lesser role than that of health, physical strength and height, as has been recently empirically shown for Spain (Camps, 2016) .
On the other hand the spread of education also depends on educational and income inequality (Baten, Mumee, 2010; Alvaredo, Gasparini, 2015) . Recent results for developing countries show that in the late 20 th century, from 1970 to 2010, within-country income inequality showed a slight increase while levels of poverty decreased sharply (Sala-i-Martin, 2006, Alvaredo and Gasparini, 2015) . According to Sala-i-Martin (2006) the period 1970-2000 was also one of economic convergence in world equality. Inequality sharply diminished across countries thanks to economic growth of developing countries, mainly the world's most highly populated countries of South and East Asia.
Income inequality has additional effects on educational performance. People belonging to the highest income percentiles of the population can afford to pay more for education and do not depend on laboring by their children, so they can further develop their skills while people from the lowest percentiles cannot. Nonetheless, there is an intergenerational effect in this relation. Parents' incomes influence education and, in turn, their children's incomes (Balcazar, Narayan, Tiwari, 2015 , see also Baizan and Camps, 2007 for the influence of father's income and mother's education levels on their children's education in 20 th -century Spain). On the other hand, the educational supply and amount of education an individual can afford will depend on the social and ethnic group they belong to. With regard to the effect of race and ethnicity, recent studies demonstrate the importance of segmentation of the educational supply according to race. While in some cases this kind of inequality has tended to diminish in the last decades of the 20 th century (Engerman and Sokoloff, 2102; Camps and Engerman, 2016; Bucciferro, 2014) . racial and ethnic discrimination in access to education has major repercussions on the incomes, wages, and occupations of ethnic group members.
In this paper we analyze the economic geography of human capital (education and health) in 20 th -century Latin America with special reference to education. In order to make feasible comparisons we group Latin American countries into economic regions: Big countries -Mexico and Brazil-; the Southern Cone; Andean countries; Central America, and others (see the appendix for the details of the countries in each group). In terms of economic geography, only Southern Cone countries belong to the temperate climate area, while most of the other countries belong to the tropical area with the corresponding economic growth outcomes (tropical epidemics, high temperatures that yield good returns in production, and negative environmental effects). We think that while these economic regions share a lot of common characteristics in terms of social organization, ethnic identity and culture are important when explaining human capital evolution.
In order to present the first results, based on the educational structure, we need to consider the quantity of education (average years of schooling) versus the quality of schooling (e.g. expenditure on schooling). While we were able to collect most of these variables in quantitative terms we have had to rely on the available literature regarding its quality (Reimers, 2006; Bertola O'Campo, 2013; Valente, Berry, 2015) . In the figures and tables in the appendix, we also present performance according to education levels: primary (elementary, grades 1-8) leading to the improvement of literacy levels and basic knowledge; secondary (high school, grades 9-12); and tertiary (university levels). These education stages are sequential and, therefore, more years of schooling means higher levels of education.
We must also consider that how much education individuals receive does not strictly depend only on personal choice, at least in developing countries. They are subject to constraints such as income level, parental income, urban or rural residence, and gender (Balcazar, Narayan, Tiwari, 2015) . They also depend on legislative and judicial influences that may or may not foster the enforcement of education, such as government spending at different levels (state, local, federal) , what amount is compulsory and for how many years, and subsidies for potential students (Engerman and Sokoloff, 2012; Engerman and Camps, 2016; Balcazar, Narayan, Tiwari, 2015) . Last but not least, education is also influenced by suffrage, and the number of overseas migrants (Alvaredo, Gasparini, 2015) .
2. DATA SOURCES AND METHODOLOGY.
In this paper we use the main variables to measure human capital, levels of education and information on GDP per capita. Data on human capital are from the dataset leaded by Jan Luiten Van Zanden, Clio Infra. Data on levels of education are from Barro and Lee (2010) and data on GDP per capita are from the last results presented by the Maddison group.
Measuring the impact of human capital on economic growth is a complex task since this variable is endogenous. This is why in the last part of the paper we present a natural experiment based in a reduced sample of Latin American countries. But quantitative results for all countries are presented in section 2 of the paper.
THE EVOLUTION OF HUMAN CAPITAL DURING THE TWENTIETH CENTURY IN QUANTITATIVE TERMS.
In the figures and tables in the appendix we present the data on the evolution of human capital variables, in terms of both education and health, in Latin American countries. Tables in the appendix also present results based on the international comparison, at the continental level, of educational achievement weighted by country population size. An initial result that should be stressed is that during the 20 th century all human capital variables improved throughout Latin America. All variables related to schooling (years of education, educational ginis, illiteracy, years in primary school, years in secondary school, years in university) and health (height, life expectancy) improved in all Latin American countries. The levels in 1900 were low, so there was much room for improvement, but the importance of this result is nevertheless worth highlighting. In spite of periods of bad economic conditions, economic indebtedness and other factors leading to economic turmoil (dictatorships, foreign emigration, etc.…) the expansion of human capital was dramatic between 1900 and 2000. We will first examine the basic data on schooling, literacy, and educational ginis; then proceed to the analysis of education levels; and also discuss changes in health.
In figures 1, 2 and 3 we present the results for the main variables representing the development of education.
In these figures we see a common trend, independent of income levels and in all economic regions, of a diminution in illiteracy levels, an increase in average years of education, and a decrease in the educational Gini. With the exception of Southern Cone countries, which have been the most successful, in all other economic regions illiteracy levels diminish from around 70% in 1900 to levels around 20%-40% in 2000; average years of education increase from 1 or 2 in 1900 to 5-7 in 2000. As illiteracy decreased and education expanded, the educational Gini diminished from 60%-80% in 1900 to 30%-40% in 2000 (5% in the Southern Cone). Southern Cone countries had been in a better situation during the 19 th century. Since these countries received most of the European migration to Latin America already during the last third of the 19 th century, they had the highest density of urban white population and maintained their position in relation to other Latin American regions in the 20 th century.
We present the results for each education level from 1950 to 2000. The years of education in primary schools has the greatest impact on illiteracy rates. Figure 1 indicates that, with the exception of Southern Cone countries, illiteracy rates were high the other countries in Latin America during most of the 20 th century. In spite of the fact that years in primary school show an upward trend, by the year 2000 they were less than four years in most countries, but five years in the Southern Cone. This means that throughout the 20 th century a large percentage of children did not complete primary education. Course repetitions and dropouts were frequent experiences that can explain the low number of years spent in primary school in most countries.
Years in secondary school and university show similar outcomes. Southern Cone and Andean countries have best performance, while Central America and the Big countries do the worst. Notice, in particular, that the average years of education in universities is less than one in all country groups, meaning that university attendance was poorly achieved, at least till the end of the 20 th century.
When we consider the evolution of other variables regarding human capital, including health variables, we again observe the superiority of Southern Cone countries. This group of countries not only consistently has the lowest illiteracy rates and lowest educational Gini, but also the highest life expectancy, tallest average height, and highest average years of education at primary, secondary and university levels. At the opposite end of the spectrum, Central America, with the highest proportion of blacks and/or indigenous Americans, has the highest illiteracy rate, lowest life expectancy, smallest heights, and, until the 1990s, the lowest enrollment rates in all three educational levels and the smallest decline in the educational Gini.
Thus the most striking differences are between the Southern Cone and Central America,. Big countries (Mexico and Brazil) have a large growth in height and GDP per capita (see table) , average years of education, and a relatively large decline in the educational Gini. Andean and other countries range somewhere around the middle.
We obtained similar results regarding the timing of the improvements observed in the figures and tables in the appendix. The earliest improvements began in Southern Cone countries, who lead in average years of education by 50 years, in primary education by 20 years, in the upswing in GDP per capita by 20 to 50 years; and in the increase in life expectancy by 10 years. These figures show that there are many issues that come into play regarding the nature of human capital in Latin American countries. Nonetheless, we can draw the conclusion that during the 20 th century there was a general trend of human capital improvement across all countries, although racial segmentation still exists. The standard of the education supplied to non-white populations from rural areas clearly needs further improvement.
THE ROLE OF RACE AND ETHNICITY IN EDUCATIONAL ATTAINMENT.
There is a long history of ethnic and racial segregation in Latin America, which basically starts with the settlement by white Europeans mostly from Spain and Portugal but also from the Netherlands, Britain, and France. The initial settlement in lands in which NativeAmerican Indians were resident, often led to assaults by Europeans to take land and to relocate the indigenous peoples. The arrival of Europeans diseases previously not known to the indigenous peoples of Latin America, led to a series of severe epidemics that resulted in a significant population decrease estimated by some to be about 80% within two centuries. The major outcome was that their social and political power was limited, and the lack of suffrage was reflected in lowered political influence, leading to fewer social services, including education. In several Latin American countries a limited labor supply to produce export commodities led to the importation of black slaves from Africa. Over time this led to large number of African-American slaves in Brazil, Venezuela, Cuba, and Colombia. After the nineteenth century abolitions of slavery, the ex-slave and the free new black population were not granted rights to benefit from education, and were restricted economically and politically by various legal and non-legal policies. These restrictions led to a much lower amount of schooling than for whites, as well as lower expenditures for schools and schooling than for whites in both rural and urban areas. Even after legislation to end this pattern in the second part of the twentieth century, differentials in the quantity and quality of education remained. Attempts in some nations to improve the situation of the indigenous populations led to some, but still limited, improvements.
. Racial groups can be basically divided into two groups: whites (of different nationalities, native-born and migrants) and nonwhites (Native Americans -indigenous peoples-and African-Americans who came to the Americas as slaves). In terms of racial composition, we can group Latin American countries as follows: a. Majority white (50% or more): Costa Rica, Brazil, Uruguay, Argentina and Chile (the latter being 47.4% whites while Indigenous Americans plus Mestizos equalled 52.6%, so that whites have not a clear majority) b. Majority Indigenous American and Mestizos: Mexico, Guatemala, Honduras, Nicaragua, Panama, Colombia, Ecuador, Peru, Bolivia, and Paraguay. c. Over 20% black: Colombia, Venezuela, and Brazil.
In order to estimate the impact of race on education and per capita GDP we present the following regressions. To further explore the relationship between race, school attainment and per capita GDP growth we conducted a natural experiment with a sample of countries that had a similar evolution before the cutoff line of 1890. The treatment countries are the Southern Cone countries, Argentina and Chile, with a majority white population, and the control countries are Brazil (more than 20% black), and Colombia and Peru, with a majority of indigenous peoples and mestizos. As a result, we want to stress the differences between whites and nonwhites with regard to the impact of racial composition on education and per capita GDP growth. As figure 10 illustrate, there are noteworthy educational differences between the treatment countries (Argentina and Chile) and the control countries (Brazil, Colombia and Peru), the increase in education being far greater in treatment countries, as was previously demonstrated in part 3 of this paper. 1880-1915 1880-1920 1880-1935 1880-1950 1880-2000 Standard errors in parentheses Treatment group countries are Argentina and Chile, while control group countries are Brazil, Colombia and Peru * p < 0.1, ** p < 0.05, *** p < 0.01 Table 3 presents the results of our Diff-in-Diff analysis, in which we regress the average years of education on a dummy in the treatment group (i.e. group 1 countries), a dummy post (equal to 1 after 1890, 0 otherwise) and the interaction between the two. The last column includes the whole sample while the other columns are for different sub periods. We can see that the implementation of primary schooling up to 1890 had a positive effect on average years of schooling where it was applied, as the TreatxPost coefficient is positive and significant. -1915 1880-1920 1880-1935 1880-1950 1880-2000 Standard errors in parentheses Treatment group countries are Argentina and Chile, while control group countries are Brazil, Colombia and Peru * p < 0.1, ** p < 0.05, *** p < 0.01 Table 4 shows the results for the estimation of the relationship between education and per capita GDP, and also the regression of GDP per capita in our previous Diff-in-Diff model as an instrumental variable of years of education. The last column includes the entire sample while the rest include different subperiods. We can see that the impact of education on the growth in per capita GDP is positive and significant in most cases, although the results are not as robust as for education. As a general conclusion, however, we can see that in Latin American countries the gains observed in education, which are more pronounced in the treatment group, had a positive effect on per capita GDP growth.
We conclude from our natural experiment that the implementation of measures to foster education up to 1890 had a positive effect on the evolution of education during the 20 th century being Southern Cone countries the leaders of this process. The growth in educational attainment had further consequences for economic growth We were able to avoid the effect of the endogeneity of education by means of a Diff-in-Diff model that provided us with the instrument for the regression in table 4 . Increased education, especially in the treatment group, leads to growth in per capita GDP.
LATIN AMERICA'S EDUCATION ATTAINMENT IN AN INTERNATIONAL COMPARATIVE PERSPECTIVE
In tables 12 and 13 of the appendix we present the results of educational variables at the continental level for years 1950-2000. The results are weighted by country population size. As we can see in these tables, all educational variables improved for all continents from 1950 to 2000, independently of their income levels. The growth path in Latin America shows a period of convergence in educational variables, which is consistent with the global convergence across the world (Sala-i-Martin). It is also consistent with the trend outlined in the introduction of a decrease in the percentage of the population living in poverty. This world-wide movement after the ending of Wolrd War II came at a time of decolonization and extended international cooperation in most parts of the world.
In this context of the convergence and global increase in educational levels, Latin America holds an intermediate position between countries of Europe and North America, at the top, and countries of Asia and Africa, at the bottom.
CONCLUSIONS
The twentieth-century saw major improvements throughout Latin America in educational attainment, as well as in several measures of health and GDP per capita. These positive developments were also found in most parts of the world, although with some differences in timing, rates of change, and levels at the end of the twentieth century. Thus, despite variations in political, economic, and social occurrences, certain basic changes in society were not unique to Latin America, but rather were responses to certain world-wide changes in ideology and belief. Why these occurred throughout the world at this time still remains something of a mystery.
Latin American changes were not uniform although all nations experienced improvements in educational attainment, per capita GDP, life expectancies, and health. The nations of the Sothern Cone -Argentina, Uruguay, and Chile-, with their majority white populations ranked the highest in all measures at the start and at the end of the period, while those in Central America, with a generally large share of its population composed of indigenous peoples did worse. In terms of educational attainment, as measured by average years of education, Central America, and, frequently Brazil and Mexico, with large populations of black and indigenous peoples were generally below the levels of other Latin American nations. While the educational performance of these nonwhite populations increased over time they remained relatively low. Thus the direct and indirect impact of having a large non-white population have had, and still do have, a negative impact upon the quantity, quality, and equitable distribution of education. While much attention has long been given to racial inequalities in the United States, this remains a problem to be confronted throughout Latin America, which still suffers as does the United States, from problems of racial discrimination and segregation despite a recent series of legislative, executive, and judicial attempts to end them. 
